This study investigated the effect of intrinsic pigmentation on the transverse strength of a microwave-cured acrylic resin. Forty transverse strength specimens were fabricated according to ADA specification #12 and divided into 5 groups. No fibers were added to group I (GI, control group); acrylic stain (AS) was added to GII and GIII in concentrations of 0.5 and 1.5% w/w, respectively; acrylic fibers (AF) were added to groups GIV and GV in concentrations of 0.5 and 1.5% w/w, respectively. All specimens were irradiated in a microwave oven with a cycle of 3 min at 360 W, followed by 4 min resting, then 3 min at 810 W. Flasks were bench-cooled for 30 min at room temperature, followed by immersion in cold tap water for 30 min. After storage in distilled water at 37 o C for 48 h, all specimens were tested for flexural strength in a testing machine (EMIC-DL 500) at a crosshead speed of 0.5 cm/min. Mean and standard deviation (MPa) for the flexural strength test were: GI=86.0 ± 7.9; GII=86.0 ± 9.8; GIII=86.6 ± 7.7; GIV=84.9 ± 5.3; GV=84.9 ± 5.2. No statistical differences were detected among the groups (ANOVA, p>0.05). The addition of the acrylic fibers or the acrylic stain did not affect the transverse strength of the microwave-cured acrylic resin.
INTRODUCTION
Since the introduction of methyl methacrylate as a denture base material (1), the ultimate goal of prosthodontists has been to improve denture naturalism, involving basically the reproduction of the contour, texture and color of the patient's gingival tissue in the denture base (2, 3) .
Several pigments such as carbon black, zinc oxide, titanium dioxide, cadmium red, iron oxide and pure chalk have been associated with acrylic resins in order to match their color to that of the patient's gingiva, thus avoiding the stereotyped pink denture base (2, 4) .
Although several studies have proposed different methods and materials for denture pigmentation, none of them attempted to investigate their effects on the mechanical properties of the acrylic resin.
The use of microwave energy to polymerize acrylic resins was first reported by Nishii (5) . Subsequently, several studies investigated (6-8) the use of microwave energy as a heat source to polymerize PMMA and investigated some properties of denture base resins polymerized by microwave irradiation and conventional heating. They did not find differences for the resin properties between the methods.
The aim of this study was to investigate the effect of an acrylic stain and acrylic fibers on the transverse strength of a microwave-cured acrylic resin. The staining materials were tested in concentrations of 0.5% and 1.5% by weight.
MATERIALS AND METHODS
Forty transverse strength specimens (65 x 10 x 2.5 mm) were fabricated with Onda Cryl a microwavecured acrylic resin (Clássico Artigos Odontológicos Ltda., São Paulo, SP, Brazil) according to the American Dental Association specification #12. Specimens were packed and processed in dental stone molds replicated from Aquasil, a polyvinyl siloxane impression (Dentsply International Inc., York, PA, USA) of a stainless steel mold. Fiber-reinforced plastic flasks (GC Int'l, Tokyo, Japan) held the stone molds.
The acrylic resin was proportioned and mixed according to manufacturer instructions. Five groups of 8 specimens each were fabricated as follows: GI: control (no staining); GII and GIII: addition of Poli-côr acrylic stain (Clássico Artigos Odontológicos Ltda.) in concentrations of 0.5% and 1.5% by weight, respectively; GIV and GV: addition of Mollet knitting acrylic fibers (Linhas Círculo, Gaspar, SC, Brazil) in concentrations of 0.5% and 1.5% by weight, respectively.
All specimens were processed in a domestic microwave oven (Sharp, Manaus, Brazil) with a microwave cycle of 3 min at 360 W, followed by 4 min resting, then 3 min at 810 W. The flasks were benchcooled for 30 min at room temperature and immersed in cold tap water for 30 min. All specimens were stored in distilled water at 37 o C for 48 h before testing.
Transverse strength was measured using a threepoint transverse test in a testing machine (EMIC-DL 500, EMIC Equipamentos e Sistemas de Ensaio Ltda., (São José dos Pinhais, PR, Brazil) with a 100-kg load cell and a crosshead speed of 5 mm/min. The transverse strength (S) was calculated employing the formula S=3PL/2bt 2 , where P is the fracture load, L the distance between supports (50 mm), b the specimen width and t the specimen thickness. Stress values were expressed in MPa and tested for differences by using a two-way analysis of variance (p=0.05).
RESULTS
Flexural strength results are presented in Table  1 . Analysis of variance demonstrated no statistical differences between groups (p>0.05).
DISCUSSION
In this study, acrylic resins polymerized by conventional water bath methods were not tested. However, several investigations have demonstrated no significant differences in mechanical properties between acrylic resins polymerized by microwave or conventional water bath methods (6) (7) (8) Several studies have used different methods to obtain denture naturalism (14-16) and Plack et al. (14) described a method of mixing carbon soot to the acrylic resin to characterize the denture of a dark-skinned patient. However, these extrinsic techniques show poor results due to the difficulty in harmonizing the colors, the short time change of the hue and wear from abrasion (1).
Fibers have been associated with acrylic resins for denture staining and red nylon thread has been used to imitate the appearance of blood vessels. Zimmerman (2) and Gomes et al. (15) added acrylic fibers in shades of red and violet to simulate blood vessels. Silva et al. (16) presented an intrinsic technique of layering acrylic fibers inside a prepared flask for denture base pigmentation.
The inclusion of acrylic stain and acrylic fibers in the concentrations of 0.5 and 1.5% by weight did not affect the transverse strength of the Onda Cryl resin. Williamson et al. (10) found that polyethylene fibers significantly decreased the transverse strength of Acron MC resin and slightly increased the transverse strength of Lucitone 199 resin when added at concentrations of 0.5% by weight and polymerized by microwave irradiation. Gutteridge (17) and Dixon & Breeding (18) found no significant changes in the strength of resins after the addition of fibers. However, polyethylene fibers have been shown to increase the impact strength and Young's modulus (19, 20) .
It can be concluded that, the addition of the acrylic fibers or the acrylic stain to the microwavecured acrylic resin did not affect its transverse strength; and that both methods of intrinsic pigmentation showed Todos os espécimes foram polimerizados em forno de microondas em um ciclo que consistia de 3 minutos a 360W, seguido por 4 minutos de pausa, e 3 minutos a 810W. As muflas foram resfriadas por 30 minutos em temperatura ambiente e imersas em água fria por 30 minutos. Após a armazenagem em água destilada por 48 h a 37 o C, todos os espécimes foram avaliados quanto à resistência a flexão (MPa), exibindo os seguintes valores (médias e desviospadrão): GI=86,0 ± 7,9; GII=86,0 ± 9,8; GIII=86,6 ± 7,7; GIV=84,9 ± 5,3; GV=84,9 ± 5,2. Não foram detectadas diferenças estatísticas significantes entre os grupos (ANOVA, p>0,05). A adição de fibras acrílicas ou pigmento acrílico não afetou a resistência à flexão da resina acrílica polimerizada por microondas.
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